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CLAIMS: 



We claim: 

1. A process for preparing an Moraxella catarrhalis antigen composition comprising the 
steps of: 

a) selecting cells capable of expressing a Moraxella catarrhalis protein or peptide 
antigen wherein said protein or peptide antigen has an epitope that is immunologically 
reactive with monoclonal antibody 17C7 (ATCC HB 11093), 10F3 (ATCC HB 11092) or 8B6 
(ATCC HB 11091) ; 

b) culturing the cells under conditions effective to allow expression of the antigen; . 
and 

c) collecting the antigen to prepare the composition. 

2. The process of claim 1, wherein the antigen is the 30 kD, 80 kD or high molecular 
weight outer membrane protein (HMW OMP) of Moraxella catarrhalis. 

3. The process of claim 2, wherein the cells are recombinant host cells that express a 
recombinant DNA segment encoding the antigen. 

4. The process of claim 3, wherein the recombinant cells are bacterial host cells. 

5. The process of claim 4, wherein the bacterial host cells are Escherichia coli, 
Haemophilus influenzae, Salmonella sp., Mycobacterium sp., or Bacillis subtillis cells. 

6. The process of claim 3, wherein the recombinant DNA segment encodes 30 kD, 80 kD or 
HMW OMP of M. catarrhalis, or a peptide antigen thereof. 

7. A DNA segment encoding a protein or peptide antigen incorporating a Moraxella 
catarrhalis epitope that is . immunologically reactive with monoclonal antibody 17C7 
(ATCC HB 11093), 10F3 (ATCC HB 11092) or 8B6 (ATCC HB 11091). 

8. The DNA segment of claim 7, further defined as encoding Moraxella catarrhalis 30 kD, 
80 kD or high molecular weight outer membrane protein (HMW OMP) . 

9. The DNA segment of claim 7, wherein the peptide antigen is from 15 to 50 amino acids 
in length. 

10. A recombinant vector incorporating a DNA segment of claim 7. 

11. A recombinant host cell comprising the DNA segment of claim 7. 

12. A host cell comprising the recombinant vector of claim 10. 

13. The host cell of claim 12, wherein the host cell expresses the protein or peptide 
antigen . 

14. The host cell of claim 13, further defined as expressing 30 kD, 80 kD or HMW OMP of 
Moraxella catarrhalis. 
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overexpressing the 80 kD OMP in relation to Moraxella catarrhalis cells. 
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What we claim is: 

1. A purified and isolated nucleic acid molecule encoding an outer membrane protein of 
a strain of Moraxella having a molecular mass of about 200 kDA, as determined by 
SDS-PAGE, or an immunogenic fragment of the outer membrane protein containing any one 
of SEQ ID NOS: 1-3. 

2. The nucleic acid molecule of claim 1, wherein the strain of Moraxella is a strain of 
Moraxella catarrhalis. 

3. The nucleic acid molecule of claim 2, wherein the strain is Moraxella catarrhalis 



4. The nucleic acid molecule of claim 1, wherein the encoded protein contains the amino 
acid sequence NH.sub.2 

-Asn-Val-Lys-Ser-Val-Ile-Asn-Lys-Glu-Gln-Val-Asn-Asp-Ala-Asn-Lys-x-Gln-Gly -lie { SEQ ID 
No: 2) for Moraxella catarrhalis strain 4223 or contains said amino acid sequence from 
other Moraxella strains. 

5. A purified and isolated nucleic acid molecule having a nucleotide sequence selected 
from the group consisting of: 

(a) the nucleotide sequence set out in FIGS. 6A to 6F (SEQ ID NO:l), or the 
complementary sequence thereto; 

(b) a nucleotide sequence encoding a 200 kDa protein of a strain of Moraxella and 
containing the amino acid sequence NH.sub.2 

-Asn-Val-Lys-Ser-Val-Ile-Asn-Lys-Glu-Gln-Val-Asn-Asp-Ala-Asn-Lys-x-Gln-Gly -He (SEQ ID 
NO:2), or the complementary sequence thereto; and 

(c) a nucleotide sequence encoding a 200 kDa protein of a strain of Moraxella which 
hybridizes under highly stringent conditions to either of the complementary sequences 
defined in (a) or (b) . 

6. The nucleic acid molecule of claim 5, wherein the nucleotide sequence defined in (c) 
has at least about 90% sequence identity with any one of the sequences defined in (a) 
or (b) . 

7. A vector adapted for transformation of a host comprising a nucleic acid molecule 
having a nucleotide sequence selected from the group consisting of: 

(a) the nucleotide sequence set out in FIGS. 6A to 6F (SEQ ID NO:l), or the 
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complementary sequence thereto; 

(b) a nucleotide sequence encoding a 200 kDa protein of a strain of Moraxella and 
containing the amino acid sequence NH.sub.2 

-Asn-Val-Lys-Ser-Val-Ile-Asn-Lys-Glu-Gln-Val-Asn-Asp-Ala-Asn-Lys-x-Gln-Gly -lie (SEQ ID 
NO: 2), and 

(c) a nucleotide sequence encoding a 200 kDa protein of a strain of Moraxella which 
hybridizes under highly stringent conditions to either of the complementary sequences 
defined in (a) or (b) . 

8. An expression vector adapted for transformation of a host comprising a nucleic acid 
molecule having a nucleotide sequence selected from the group consisting of: 

(a) the nucleotide sequence set out in FIGS . 6A to 6F (SEQ ID NO:l), or the 
complementary sequence thereto; 

(b) a nucleotide sequence encoding a 200 kDa protein of a strain of Moraxella and 
containing the amino acid sequence NH.sub.2 

-Asn-Val-Lys-Ser-Val-Ile-Asn-Lys-Glu-Gln-Val-Asn-Asp-Ala-Asn-Lys-x-Gln-Gly -lie (SEQ ID 
NO: 2), and 

(c) a nucleotide sequence encoding a 200 kDa protein of a strain of Moraxella which 
hybridizes under highly stringent conditions to either of the complementary sequences 
defined in (a) or (b) ; and expression means operatively coupled to the nucleic acid 
molecule for expression by the host of an outer membrane protein of a strain of 
Moraxella having a molecular mass of about 200 kDa, as determined by SDS - PAGE. 

9. The expression vector of claim 8, wherein the expression means includes a nucleic 
acid portion encoding a leader sequence for secretion from the host of the outer 
membrane protein or the fragment. 

10. The expression vector of claim 8, wherein the expression means includes a nucleic 
acid portion encoding a lipidation signal for expression from the host of a lipidated 
form of the outer tmembrane protein. 

11. A transformed host containing an expression vector as claimed in claim 8. 

12. A live vector for delivery of an outer membrane protein of a strain of Moraxella 
having a molecular weight of about 200 kDa to a host, comprising a vector containing a 
nucleic acid molecule having a nucleotide sequence selected from the group consisting 
of: 

(a) the nucleotide sequence set out in FIGS. 6A to 6F (SEQ ID NO:l), or the 
complementary sequence thereto; 

(b) a nucleotide sequence encoding a 200 kDa protein of a strain of Moraxella and 
containing the amino acid sequence NH.sub.2 

-Asn-Val-Lys-Ser-Val-Ile-Asn-Lys-Glu-Gln-Val-Asn-Asp-Ala-Asn-Lys-x-Gln-Gly -lie (SEQ ID 
NO:2), and 

(c) a nucleotide sequence encoding a 200 kDa protein of a strain of Moraxella which 
hybridizes under highly stringent conditions to either of the complementary sequences 
defined in (a) or (b) . 

13. The live vector of claim 12, wherein the vector is selected from the group 
consisting of E; coli, Salonella, BCG, adenovirus, poxvirus, vaccinia and poliovirus. 
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CLAIMS : 

What we claim is: 

1. A purified and isolated nucleic acid molecule encoding at least one lactoferrin 
binding protein of Moraxella and having a restriction map as shown in FIG. 3 for M. 
catarrhalis strain 4223 or a restriction map as shown in FIG. 5 for M. catarrhalis 
strain Q8 . 

2. A purified and isolated nucleic acid molecule which encodes a lactoferrin receptor 
protein and having a DNA sequence selected from the group consisting of: 

(a) a DNA sequence as set forth in SEQ ID Nos . 1, 2, 3, 4, 5, 6, 7, 8, 9, and 10 or the 
fully complementary DNA sequence thereto; 

(b) a DNA sequence encoding an amino acid sequence as set forth in SEQ ID Nos. 11, 12, 
13, 14, 15, 16, 17, and 18 or the fully complementary DNA sequence thereto; and 

(c) a DNA sequence which encodes a lactoferrin receptor protein of a strain of 
Morexella and which hybridizes under stringent conditions to any one of the DNA 
sequences defined in (a) or (b) . 

3. A vector adapted for transformation of a host comprising the nucleic acid molecule 
of claim 2 . 

4. The vector of claim 3 encoding a lactoferrin receptor protein and having the 
characteristics of a plasmid selected from the group consisting of pLD3 as seen in FIG . 
10, pLDW3 as seen in FIG. 10, pLDl-8 (ATCC 97,997) as seen in FIG. 12 and pLDWl (ATCC 
97998) as seen in FIG. 12. 

5. The vector of claim 3 further comprising expression means operatively coupled to the 
nucleic acid molecule for expression of said lactoferrin receptor protein of a strain 
of Moraxella by the host containing the vector. 

6. The vector of claim 5 having the characteristics of plasmid pRDIA as seen in FIG. 
10, pRDlB as seen in FIG. 10, pQWIA as seen in FIG. 10, PQW1B as seen in FIG. 10, pRD2A 
as seen in FIG. 12, pRD2B as seen in FIG. 12, pQW2A as seen in FIG. 12, pQW2B as seen 
in FIG. 12, pLRD3 as seen in FIG. 13 and pLQW3 as seen in FIG. 13. 

7. A transformed host containing an expression vector as claimed in claimed 5. 
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CLAIMS: 

What is claimed is: 

1. A DNA segment, free from total genomic DNA, encoding a M catarrhalis 80 kD CopB 
outer membrane protein having the sequence of SEQ ID NO: 4. 

2. The DNA segment of claim 1, positioned under the control of a promoter. 

3. The DNA segment of claim 2, positioned under the control of a recombinant promoter. 

4. The DNA segment of claim 1, further defined as including an M. catarrhalis 80 kD 
CopB outer membrane protein-encoding nucleic acid sequence as set forth in SEQ ID NO: 3. 

5. A DNA segment encoding a peptide of about 15 to about 50 amino acids in length from 
SEQ ID N0:4. 

6. The DNA segment of claim 5, wherein the encoded peptide is from about 15 to about 30 
amino acids in length. 

7. A nucleic acid segment which comprises at least a 30 nucleotide long stretch of SEQ 
ID NO:3. 

8. The nucleic acid segment of claim 7, further defined as comprising at least a 50 
nucleotide long stretch of SEQ ID NO: 3. 

9. The nucleic acid segment of claim 8, further defined as comprising at least a 100 
nucleotide long stretch of SEQ ID NO: 3. 

10. The nucleic acid segment of claim 9, further defined as comprising at least a 2520 
nucleotide long stretch of SEQ ID NO: 3. 

11. The nucleic acid segment of claim 10, further defined as having the nucleic acid 
sequence of SEQ ID NO: 3. 

12. The nucleic acid segment of claim 7, further defined as comprising a nucleic acid 
fragment of up to 3,000 basepairs in length. 

13. The nucleic acid segment of claim 12, further defined as comprising a nucleic acid 
fragment of up to 1,000 basepairs in length. 

14. The nucleic acid segment of claim 7, further defined as a DNA segment. 

15. A recombinant vector incorporating a DNA segment of claim 1. 

16. A recombinant host cell comprising a DNA segment of claim 1. 

17. The recombinant host cell of claim 16, further defined as a bacterial host cell. 

18. The recombinant host cell of claim 17, wherein the bacterial host cell is E. coli, 
H. influenzae, Salmonella, Mycobacterium or B. subtilis. 

19. The recombinant host cell of claim 16, wherein the DNA segment is introduced into 
the cell by means of a recombinant vector. 
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20. The recombinant host cell of claim 19, wherein the host cell expresses the DNA 
segment to produce a protein or peptide antigen. 

21. The recombinant host cell of claim 20, further defined as expressing the M . 
catarrhalis 80 kD CopB outer membrane protein. 

22. The recombinant host cell of claim 21, further defined as overexpressing the M . 
catarrhalis 80 kD CopB outer membrane protein in relation to M. catarrhalis cells. 

23. A method of using the DNA segment of claim 2, comprising: 

(a) introducing a recombinant vector including said DNA segment into a recombinant host 
cell; 

(b) culturing the recombinant host cell under conditions effective to allow expression 
of the encoded protein or peptide antigen; and 

(c) collecting said expressed antigen. 



2 of 2 



7/28/01 2:21 PM 



Record Display Form 



http://westbrs:8820Mn/gate^^^ 



WEST 



Generate Collection 



L10: Entry 13 of 27 



File: USPT 



Nov 30, 1999 



US-PAT-NO : 5993826 

DOCUMENT-IDENTIFIER: US 5993826 A 

TITLE: Methods and compositions relating to useful antigens of moraxella catarrhalis 
DATE-ISSUED: November 30, 1999 



INVENTOR- INFORMATION: 
NAME 

Hansen; Eric J. 
Helminen; Meria E. 
Maciver; Isobel 



CITY 
Piano 
Helsinki 
Dallas 



STATE 
TX 
N/A 
TX 



ZIP CODE 
N/A 
N/A 
N/A 



COUNTRY 
N/A 
FIX 
N/A 



US-CL-CURRENT: 424 / 251.1 ; 424 / 184 .1 , . 435 / 69.1 , 435 / 69,3 , 530/350, 530 / 388.1 , 530 / 388.2 
CLAIMS: 

What is claimed is: 

1. An antigen composition prepared according to a method comprising: 

introducing a recombinant expression vector including a DNA segment coding for the 80 
kD copB antigen into a recombinant host cell; 

culturing the recombinant host cell under conditions effective to allow expression of 
the encoded 80 kD copB antigen; and 
collecting said expressed antigen. 

2. A purified M. catarrhalis 80 kD CopB outer membrane protein; 

3. A method for inducing an antibody response to M. catarrhalis 80 kD copB antigen in 
an animal, comprising administering to the animal an immunologically effective amount 
of purified M. catarrhalis 80 kD coPB antigen. 

4. The method of claim 3, wherein the M. catarrhalis 80 kD CopB outer membrane protein 
is a recombinant protein. 

5. The method of claim 3 wherein an antigen composition is administered to the animal, 
the composition comprising purified M. catarrhalis outer membrane vesicles in 
combination with purified M. catarrhalis 80 kD CopB outer membrane protein. 

6. The antigen of claim 2, further defined as recombinantly produced 80 kD copB 
antigen . 

7. An antigen composition comprising purified 80 kD copB antigen, purified essentially 
free from other M. catarrhalis outer membrane antigens. 

8. The antigen composition of claim 7, consisting essentially of the M. catarrhalis 80 
kD copB outer membrane antigen. 

9. The antigen composition of claim 7, wherein the M. catarrhalis 80 kD copB outer 
membrane antigen includes an amino acid-sequence consisting of that set forth in SEQ ID 
NO: 2 . 

10. The antigen composition of claim 7, wherein the M. catarrhalis 80 kD copB outer 
membrane antigen is recombinantly produced. 

11. The antigen composition of claim 7, wherein the composition comprises a 
pharmaceutical]^ acceptable carrier or diluent. 
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CLAIMS: 

What we claim is: 

1. A purified and isolated nucleic acid molecule encoding an outer membrane protein of 
a strain of Moraxella having a molecular mass of about 200 kDA, as determined by 
SDS-PAGE, or an immunogenic fragment of the outer membrane protein containing any one 
of SEQ ID NOS: 1-3. 

2. The nucleic acid molecule of claim 1, wherein the strain of Moraxella is a strain of 
Moraxella catarrhalis. 

3. The nucleic acid molecule of claim 2, wherein the strain is Moraxella catarrhalis 
4223. 

4. The nucleic acid molecule of claim 1, wherein the encoded protein contains the amino 
acid sequence NH.sub.2 

-Asn-Val-Lys-Ser-Val-Ile-Asn-Lys-Glu-Gln-Val-Asn-Asp-Ala-Asn-Lys-x-Gln-Gly -lie (SEQ ID 
No: 2) for Moraxella catarrhalis strain 4223 or contains said amino acid sequence from 
other Moraxella strains. 

5. A purified and isolated nucleic acid molecule having a nucleotide sequence selected 
from the group consisting of: 

(a) the nucleotide sequence set out in FIGS. 6A to 6F (SEQ ID NO:l), or the 
complementary sequence thereto; 

(b) a nucleotide sequence encoding a 200 kDa protein of a strain of Moraxella and 
containing the amino acid sequence NH.sub.2 

-Asn-Val-Lys-Ser-Val-Ile-Asn-Lys-Glu-Gln-Val-Asn-Asp-Ala-Asn-Lys-x-Gln-Gly -lie (SEQ ID 
NO:2), or the complementary sequence thereto; and 

(c) a nucleotide sequence encoding a 200 kDa protein of a strain of Moraxella which 
hybridizes under highly stringent conditions to either of the complementary sequences 
defined in (a) or (b) . 

6. The nucleic acid molecule of claim 5, wherein the nucleotide sequence defined in (c) 
has at least about 90% sequence identity with any one of the sequences defined in (a) 
or (b) . 

7. A vector adapted for transformation of a host comprising a nucleic acid molecule 
having a nucleotide sequence selected from the group consisting of: 
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(a) the nucleotide sequence set out in FIGS. 6A to 6F (SEQ ID NO:l), or the 
complementary sequence thereto; 

(b) a nucleotide sequence encoding a 200 kDa protein of a strain of Moraxella and 
containing the amino acid sequence NH.sub.2 

-Asn-Val-Lys-Ser-Val-Ile-Asn-Lys-Glu-Gln-Val-Asn-Asp-Ala-Asn-Lys-x-Gln-Gly -lie (SEQ ID 
NO: 2), and 

(c) a nucleotide sequence encoding a 200 kDa protein of a strain of Moraxella which 
hybridizes under highly stringent conditions to either of the complementary sequences 
defined in (a) or (b) . 

8. An expression vector adapted for transformation of a host comprising a nucleic acid 
molecule having a nucleotide sequence selected from the group consisting of: 

(a) the nucleotide sequence set out in FIGS. 6A to 6F (SEQ ID NO:l), or the 
complementary sequence thereto; 

(b) a nucleotide sequence encoding a 200 kDa protein of a strain of Moraxella and 
containing the amino acid sequence NH.sub.2 

-Asn-Val-Lys-Ser-Val-Ile-Asn-Lys-Glu-Gln-Val-Asn-Asp-Ala-Asn-Lys-x-Gln-Gly -lie (SEQ ID 
NO: 2), and 

(c) a nucleotide sequence encoding a 200 kDa protein of a strain of Moraxella which 
hybridizes under highly stringent conditions to either of the complementary sequences 
defined in (a) or (b) ; and expression means operatively coupled to the nucleic acid 
molecule for expression by the host of an outer membrane protein of a strain of 
Moraxella having a molecular mass of about 200 kDa, as determined by SDS-PAGE. 

9. The expression vector of claim 8, wherein the expression means includes a nucleic 
acid portion encoding a leader sequence for secretion from the host of the outer 
membrane protein or the fragment. 

10. The expression vector of claim 8, wherein the expression means includes a nucleic 
acid portion encoding a lipidation signal for expression from the host of a lipidated 
form of the outer membrane protein. 

11. A transformed host containing an expression vector as claimed in claim 8. 

12. A live vector for delivery of an outer membrane protein of a strain of Moraxella 
having a molecular weight of about 200 kDa to a host, comprising a vector containing a 
nucleic acid molecule having a nucleotide sequence selected from the group consisting 
of: 

(a) the nucleotide sequence set out in FIGS. 6A to 6F (SEQ ID NO:l), or the 
complementary sequence thereto; 

(b) a nucleotide sequence encoding a 200 kDa protein of a strain of Moraxella and 
containing the amino acid sequence NH.sub.2 

-Asn-Val-Lys-Ser-Val-Ile-Asn-Lys-Glu-Gln-Val-Asn-Asp-Ala-Asn-Lys-x-Gln-Gly -lie (SEQ ID 
NO: 2), and 

(c) a nucleotide sequence encoding a 200 kDa protein of a strain of Moraxella which 
hybridizes under highly stringent conditions to either of the complementary sequences 
defined in (a) or (b) . 

13. The live vector of claim 12, wherein the vector is selected from the group 
consisting of E. coli, Salonella, BCG, adenovirus, poxvirus, vaccinia and poliovirus. 
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CLAIMS: 



What is claimed is: 

1. A process for preparing an antigen composition, comprising the steps of: 

(a) selecting cells expressing a Moraxella catarrhalis outer membrane protein or 
peptide antigen having an epitope that binds to a monoclonal antibody selected from the 
group consisting of 8B6 {ATCC HB 11091), 10F3 (ATCC HB 11092) and 17C7 (ATCC HB 11093); 

(b) culturing said selected cells under conditions effective for expression of the 
antigen; and 

(c) collecting the antigen to prepare the composition. 

2. The process of claim 1, wherein the antigen comprises an M. Catarrhalis outer 
membrane antigen of about 30, 80 or 100 kD as determined by SDS-PAGE. 

3. The process of claim 2, wherein the cells comprise M. catarrhalis cells. 

4. The process of claim 2, wherein the cells comprise recombinant host cells that 
•express a recombinant DNA segment encoding the antigen. 

5. The process of claim 4, wherein the recombinant host cells comprise bacterial host 
cells. 

6. The process of claim 5, wherein the bacterial host cells comprise E. coli, H. 
influenzae, Salmonella, Mycobacterium, or Bacillus subtilis cells. 

7. The process of claim 4, wherein the recombinant DNA segment encodes an M. 
catarrhalis antigen that binds to a monoclonal antibody selected from the group 
consisting of 8B6 (ATCC HB 11091), 10F3 (ATCC HB 11092)and 17C7 (ATCC HB 11093). 

8. The process of claim 1, further comprising purifying the antigen by a method that 
includes detergent extraction of outer membrane vesicles of M. catarrhalis. 

9. The process of claim 1, wherein the antigen binds to the monoclonal antibody 8B6 
(ATCC HB 11091) . 

10. The process of claim 1, wherein the antigen binds to the monoclonal antibody 10F3 
(ATCC HB 10092) . 

11. The process of claim 1, wherein the antigen binds to the monoclonal antibody 17C7 
(ATCC HB 11093) . 

12. The process of claim 1, wherein the antigen is purified to be essentially free from 
M. catarrhalis antigens other than those that bind to the monoclonal antibody selected 
from the group consisting of 8B6 (ATCC HB 11091), 10F3 {ATCC HB 11092) and 17C7 (ATCC 
HB 11093) . 
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What is claimed is: 

1. A recombinant vector comprising a DNA sequence encoding one or more antigenic 
epitopes of CD, wherein CD is an outer membrane protein of Branhamella catarrhalis 
having an apparent molecular mass determined by polyacrylamide gel electrophoresis of 
about 55,000 to 60,000 daltons and comprises an amino acid sequence shown in SEQ ID NO. 
14. 

2. The recombinant vector according to claim 1, wherein CD comprises an amino acid 
sequence of SEQ ID NO. 14 from amino acid residues 1 to 427. 

3. The recombinant vector according to claim 1, wherein CD comprises an amino acid 
sequence of SEQ ID NO. 14 from amino acid residues -26 to 427. 

4. The recombinant vector of claim 1, wherein the vector is selected from the group 
consisting of a plasmid vector, phagemid vector, cosmid vector, and a viral vector. 

5. An isolated nucleic acid molecule selected from the group consisting of a gene 
depicted as a 1359 base, pair open reading frame of SEQ ID No. 14, and a fragment of 
said gene, wherein said fragment encodes at least one epitope of outer membrane protein 
CD, wherein CD is an outer membrane protein of Branhamella catarrhalis having an 
apparent molecular mass of about 55,000 to 60,000 daltons determined by polyacrylamide 
gel electrophoresis and comprises an amino acid sequence .shown in SEQ ID No. 14. 

6. A recombinant microorganism containing the nucleic acid molecule of claim 5, and 
expresses a CD amino acid sequence selected from the group consisting of CD protein, CD 
peptides and CD oligopeptides, wherein CD is an outer membrane protein of Branhamella 
catarrhalis having an apparent molecular mass of about 55,000 to 60 , 000 daltons 
determined by polyacrylamide gel electrophoresis and comprises an amino acid sequence 
shown in SEQ ID NO. 14. 

7. A microorganism of claim 6, which is a vaccinia virus, adenovirus, or 
cytomegalovirus . 

8. A microorganism of claim 6, which is a bacterium of the genus Salmonella. 

9. A method for producing a purified peptide, oligopeptide or protein having one or 
more antigenic epitopes of CD, wherein CD is an outer membrane protein of Branhamella 
catarrhalis comprising an amino acid sequence of SEQ ID NO. 14, said method comprises 

(a) growing in culture the recombinant microorganism according to claim 6; and 

(b) isolating said peptide, oligopeptide, or protein having one or more antigenic 
epitopes of CD from the cultured recombinant microorganism or from medium used for 
culture . 
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CLAIMS: 

What is claimed is: 

1. A process for preparing an antigen composition, comprising the steps of: 

(a) selecting cells expressing a Moraxella catarrhalis outer membrane protein or 
peptide antigen having an epitope that binds to a monoclonal antibody selected from the 
group consisting of 8B6 (ATCC HB 11091), 10F3 (ATCC HB 11092) and 17C7 (ATCC HB 11093); 

(b) culturing said selected cells under conditions effective for expression of the 
antigen; and 

(c) collecting the antigen to prepare the composition. 

2. The process of claim 1, wherein the antigen comprises an M. Catarrhalis outer 
membrane antigen of about 30, 80 or 100 kD as determined by SDS-PAGE. 

3. The process of claim 2, wherein the cells comprise M. catarrhalis cells. 

4. The process of claim 2, wherein the cells comprise recombinant host cells that 
express a recombinant DNA segment encoding the antigen. 

5. The process of claim 4', wherein the recombinant host cells comprise bacterial host 
cells. 

6. The process of claim 5, wherein the bacterial host cells comprise E. coli, H. 
influenzae, Salmonella, Mycobacterium, or Bacillus subtilis cells. 

7. The process of claim 4, wherein the recombinant DNA segment encodes an M. 
catarrhalis antigen that binds to a monoclonal antibody selected from the group 
consisting of 8B6 (ATCC HB 11091), 10F3 (ATCC HB 11092)and 17C7 (ATCC HB 11093). 

8. The process of claim 1, further comprising purifying the antigen by a method that 
includes detergent extraction of outer membrane vesicles of M. catarrhalis. 

9. The process of claim 1, wherein the antigen binds to the monoclonal antibody 8B6 
(ATCC HB 11091) . 

10. The process of claim 1, wherein the antigen binds to the monoclonal antibody 10F3 
(ATCC HB 10092) . 

11. The process of claim 1, wherein the antigen binds to the monoclonal antibody 17C7 
(ATCC HB 11093) . 

12. The process of claim 1, wherein the antigen is purified to be essentially free from 
M. catarrhalis antigens other than those that bind to the monoclonal antibody selected 
from the group consisting of 8B6 (ATCC HB 11091), 10F3 (ATCC HB 11092) and 17C7 (ATCC 
HB 11093) . 
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CLAIMS : 

What is claimed is: 

1 * A vaccine formulation comprising 

(a) an immunologically effective amount of CD protein, wherein CD is an isolated and 
purified outer membrane protein of Branhamelia catarrhalis of an apparent molecular 
mass of from 5.5, 000 to 60,000 daltons by SDS-PAGE and which is encoded by a nucleotide 
sequence shown as an open reading frame in SEQ ID NO. 14; and 

(b) a physiological carrier. 

2. The vaccine formulation according to claim 1, wherein the CD protein comprises the 
amino acid sequence from amino acid residue 1 to amino acid residue 427 of SEQ ID NO. 
14. 

3. The vaccine formulation according to claim 1, wherein the CD protein comprises the 
amino acid sequence from amino acid residue -26 to amino acid 427 of SEQ ID NO. 14. . 

4. The vaccine formulation according to claim 1, wherein the protein was produced 
recombinantly from cells cultured from a host cell system genetically engineered to 
include a vector containing a nucleotide sequence that regulates expression of DNA 
sequences encoding CD epitopes, said host cell system is selected from the group 
consisting of bacteria, yeast, filamentous fungi, insect cell lines, and mammalian cell 
lines . 

5. The vaccine formulation according to claim 1, further comprising an immune 
modulator . 

6. An antigenic composition comprising (a) an antigenically effective amount of a 
peptide or oligopeptide of CD outer membrane and protein of Branhamelia catarrhalis, 
wherein the peptide or oligopeptide has one or more CD epitopes selected from the group 
consisting of SEQ ID NO. 1, SEQ ID NO. 19, SEQ ID NO. 22, SEQ ID NO. 25, SEQ ID NO. 28/ 
SEQ ID NO. 31, SEQ ID NO. 33, SEQ ID NO. 36, SEQ ID NO. 38, SEQ ID NO. 41, SEQ ID NO. 

44, SEQ ID NO. 47, and SEQ ID NO. 50; and <b) a physiological carrier. 

7. The vaccine formulation according to claim 4, wherein the nucleotide sequence 
encoding CD epitopes is selected from the group consisting of SEQ ID NO. 1 and SEQ ID 
NO. 14. 

8. The vaccine formulation according to claim 4, 
bacterium. 

9. The vaccine formulation according to claim 4, 
yeast . 

10. The vaccine formulation according to claim 4, in which the host cell system is a 
filamentous fungus. 

11. The vaccine formulation according to claim 4, in which the host cell system is an 
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insect cell line. 

12. The vaccine formulation according to claim 4, in which the host cell -system is a 
mammalian cell line. 

13. A CD peptide, CD oligopeptide, or CD protein, wherein CD is an isolated and 
purified outer membrane protein of Branhamella catarrhalis of an apparent molecular 
mass of from 55,600 to 60,000 daltons by SDS-PAGE and having an amino acid sequence 
comprising SEQ ID NO. 14. 

14. The CD protein according to claim 13, wherein the protein comprises amino acid 
residue 1 to amino acid 427 of SEQ ID NO. 14. 

15. The CD protein according to claim 13, wherein the protein comprises amino acid 
residue -26 to amino acid residue 427 of SEQ ID NO. 14. 

16. The peptide or oligopeptide according to claim 13, wherein the peptide or 
oligopeptide is selected from the group consisting of SEQ ID NO. 1, SEQ ID NO. 19, SEQ 
ID NO. 22, SEQ ID NO. 25, SEQ ID NO. 28, SEQ ID NO. 31, SEQ ID NO. 33, SEQ ID NO. 36, 
SEQ ID NO. 38, SEQ ID NO. 41, SEQ ID NO. 44, SEQ ID NO. 47, and SEQ ID NO. 50. 
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What we claim is: 

1- An immunogenic composition, comprising, as an active component thereof an 
immuno-ef f ective amount of an isolated and purified analog of Haemophilus influenzae 
Hin47 protein having a decreased protease activity which is less than about 10% of that 
of natural Hin47 protein, wherein at least one amino acid of the natural Hin47 protein 
contributing to protease activity and which is selected from the group consisting of 
amino acids 91,121 and 195 to 201 of natural Hin47 protein has been deleted or replaced 
by a different amino acid to provide said reduced protease activity. 

2. The immunogenic composition of claim 1 formulated as a vaccine for in vivo 
administration to a host to confer protection against diseases caused by a bacterial 
pathogen that produces Hin4 7 protein or a protein capable of inducing antibodies in the 
host specifically reactive with Hin47 protein. 

3. The immunogenic composition of claim 2 wherein the bacterial pathogen is a 
Haemophilus species . 

4 . The immunogenic composition of claim 3 wherein the Haemophilus species is 
Haemophilus influenzae . 

5. The immunogenic composition of claim 2 further comprising at least one other 
immunogenic or immunostimulating material. 

6. The immunogenic composition of claim 4 wherein the at least one other material is an 
adjuvant . 
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CLAIMS : 

What is claimed is: 

1. An antigen composition comprising an Moraxella catarrhalis outer membrane antigen 
selected from the group consisting of M. catarrhalis outer membrane antigens 
immunologically reactive with monoclonal antibody 10F3 (ATCC HB 11092) or 17C7 (ATCC 
11093), wherein said antigen is purified free of other M. catarrhalis outer membrane 
antigens. 

2. The composition of claim 1, wherein the selected M. catarrhalis antigen is 
immunologically reactive with monoclonal antibody 10F3 (ATCC HB 11092) . 

3. The composition of claim 1, wherein the selected M. catarrhalis antigen is 
immunologically reactive with monoclonal antibody 17C7 (ATCC HB 11093) . 

4. The composition of claim 1, wherein the M. catarrhalis antigen is prepared by 
recombinant means. 

5. The composition of claim 1, further defined as being essentially free of M. 
catarrhalis. antigens other than those reactive with monoclonal antibody 10F3 or 17C7. 

6. The composition of claim 1, wherein the antigen is comprised in a pharmaceutical^ 
acceptable buffer. 

7. The composition of claim 6, wherein the pharmaceutical^ acceptable buffer includes 
an acceptable carrier or adjuvant. 
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